Although work factors have been associated with both presenteeism and exhaustion among hospital physicians, we lack knowledge on the dynamic relationship between demands in the work context and presenteeism and how this can be mediated by symptoms of exhaustion when controlling for job resources. The objective of this study is to examine a health impairment process of presenteeism among university hospital physicians. A cross-sectional survey of 545 university hospital physicians in Norway was conducted. Variables included in the model were presenteeism, exhaustion, work-family conflict, role conflict, social support and control over work pace. Findings from structural equation modeling indicated that exhaustion mediates the relationship between job demands and presenteeism. Job resources had no direct effect on presenteeism in the hypothesized model. The variables in the study explained 17% of the variance in presenteeism. The study is one of the first to demonstrate that the relationship between job demands and presenteeism is mediated by exhaustion when controlling for job resources. The results highlight the importance of considering the link between health symptoms and job demands to reduce the negative effects of presenteeism.
Introduction
A considerable number of studies show that hospital physicians worldwide both manifest high levels of exhaus-tion as a symptom of burnout [1] - [4] and attend work despite their own ill-health, a phenomenon termed sickness presenteeism [5] - [8] . Though exhaustion and presenteeism have been associated with similar work and personal factors, only a few studies have indicated a relationship between these health behaviors [8] - [10] . We also lack studies that examine the dynamic relationship between these factors and their relative contribution to a health impairment process manifested by exhaustion and presenteeism. This knowledge is vital to initiate interventions that can reduce both exhaustion and unwanted presenteeism among physicians. An important step is to examine how exhaustion mediates the relationship between factors in the work context and presenteeism within an established model of occupational stress such as the Job-Demand-Resources (JD-R) model.
A recent meta-analysis on the correlates of presenteeism concluded that significant contributors are job demands and perceived stress, negative relational experiences, positive attitudes, and lack of personal and job resources [11] . This is concordant with studies that show a high rate of sickness presence and low sickness absence among professionals with high job demands and those who report that their skills and tasks are difficult to allocate to others [12] , such as physicians in academic medicine [5] [6] [13] . Their high demands at work combined with family responsibilities can compromise sufficient self-care, restitution, and rest [14] which in turn can contribute to exhaustion and presenteeism. Work tasks in the healthcare service may also stimulate presenteeism because of high work engagement or professional obligations [11] . To understand better the dynamic relationship between work characteristics, exhaustion, and presenteeism it is vital to examine these associations in an occupation that manifests high prevalence of presenteeism such as that of hospital physicians [5] [8] .
The JD-R model is a theoretical model of occupational stress that conceptualizes the relationship between employee well-being and job performance. The theory is based on the assumption that all working environments constitute job demands and job resources [15] [16] . Job resources are defined as the physical, social, and organizational features of work that can reduce job demands and are functional in achieving work goals [17] . In contrast, job demands refer to psychological, social, physical, or organizational features of the job that require sustained personal effort and are related to some psychological and/or physiological costs [18] . These include a variety of distinct variables that constitute role demands (e.g., role conflict), time demands (e.g., long hours, shift work) and relational demands (e.g., work-family conflict) [11] . The JD-R theory states that the dynamic relationship between job demands and resources triggers either a health impairment process or a motivational process. Accordingly, the current study emphasizes that job demands are the most important predictors of occupational strain such as exhaustion which in turn predict job performance whereas resources are the most important predictor of work engagement [16] [19] . In contrast to studies that have examined the direct relationship between work factors and presenteeism, the current study suggests that job demands can have an effect on well-being and indirectly influence performance. Considering the health impairment process, we examine if presenteeism as a sign of strain is directly ameliorated by job demands or indirectly through exhaustion as a mediator of presenteeism.
As emotional exhaustion may develop as a consequence of demanding cognitive, affective, and physical strain [20] it can mediate the health impairment process manifested by presenteeism among physicians. Although studies have confirmed a relationship between presenteeism and exhaustion [8] [9] , research on the specific link between these two behaviors is inconclusive. One study has suggested that emotional exhaustion is an important target when the aim is to reduce presenteeism [21] . Others suggest a reciprocal relationship between presenteeism and exhaustion because exhausted employees most likely mobilize "compensation strategies" while they attend work when ill [9] . The current study examines the relative influence of different work demands on physicians' exhaustion which in turn can contribute to presenteeism.
Attending work while ill can be regarded as controversial as it can pose high health risks to the person and the patients. However, certain job demands pose high attendance pressure that contributes to presenteeism among physicians [7] . An important job demand that influences psychosocial work climate and generates job-related strain is role conflict [22] . Role conflict is the result of a lack of congruent expectations and demands from other people in the workplace and increases exhaustion [23] .
Work-family conflicts are a relational demand that occurs when engaging in one role makes it difficult to engage in another [24] - [26] . Work-family conflict and presenteeism can activate each other [11] . Three types of work-family conflict (time-based, strain-based, and behavior-based) have been identified in the literature. This current study focuses on strain-based conflict and suggests that the strain experienced in one role intrudes into and interferes with participation in another [27] [28] . The interplay between work and family is associated with a range of both positive and negative outcomes and health symptoms including emotional exhaustion [24] [29] .
A work-family conflict can contribute to presenteeism when work demands force work attendance on behalf of staying home to care a sick child or workers' personal need for restitution, leisure, and rest [30] .
In contrast to job demands, job resources such as control over work pace are relevant factors to control for in the health impairment process of presenteeism. Control over work pace refers to the subject's perceived control of time and pace in his or her work [31] . Employees who manifest high presenteeism often work under conditions characterized by time pressure. Despite their poor health they still make a considerable effort to carry out their work duties [32] . It is important to have control over work pace [33] and to get adequate rest to recover and recharge psychologically and physically after demanding efforts at work [34] [35] . In a very demanding job, the decision to be absent or present will vary with work pace [36] .
Another important resource in research on presenteeism is social support. Social support refers to perceptions that one has access to helpful relationships of varying quality or strength [37] . Presenteeism is associated with supervisor support and subjective health [38] . Support from colleagues is important for well-being and buffers the negative effects of work stress [39] . It is important to investigate the relative importance of job resources in relation to presenteeism to increase knowledge on how employees respond to the strains of being sickness present [40] . Though job control and social support are regarded as the most important job resources to counterweigh job demands in that workers who experience "being in control" and have a supportive workplace will be less likely to feel pressure to attend when ill [11] . Studies have examined the relative influence of job control and social support on presenteeism [38] [41]- [44] .
The objective of this study is to examine the dynamic relationship between different job demands and presenteeism mediated by exhaustion by simultaneously controlling job resources such as control over work pace and social support. This contributes to presenteeism literature by investigating the mediating effect of the employee's health symptoms in the relationship between different job demands and presenteeism, and we control for the two most salient job resources when investigating the health impairment process. According to the JD-R model and the above-mentioned empirical work, the hypotheses of this study are (illustrated in Figure 1 
Method

Participants and Procedure
This study included data from all participants in a study concerning work-related health, organizational culture, and working conditions among physicians in a Norwegian university hospital conducted from February to May 2012. The participants received a letter containing a personal link to a web-based questionnaire and were asked to provide their responses anonymously. The survey was conducted in English. The inclusions criteria were employment as full-time or part-time physicians actively working at the time of data collection. The project was approved by the administration of the hospital, the union representatives of the physicians at the hospital, and the Regional Ethics Board. In addition to a short oral presentation given in organizational forums, all participants received a letter with a description of the study. All physicians voluntarily participated and completed the informed consent form that was required for participation in the study. The total response rate was 71.8% (N = 545/759). Of these responses, 45% (n = 245) were female physicians. A response analysis showed that the sample was representative according to age, gender, and position.
Measures
The questionnaire contained 123 items concerning education, work-related health, organizational culture, and working conditions. The study was based on a selection of variables relevant to the current foci and included presenteeism, exhaustion, role conflict, work-family conflict, control over work pace, social support from colleagues, and social support from supervisors.
Sickness Presenteeism
The item "Have you gone to work with an illness in a situation where you would have recommended a patient to stay home? How often has this happened during the last 12 months?" measured sickness presenteeism [6] . The response was rated "none" (1), "once" (2), "2-4 times" (3) and "more than five times" (4).
Exhaustion
Exhaustion was measured by a miniature version of the Oldenburg Burnout Inventory [20] . Exhaustion (α = 0.73) was measured by five items, and the response scale ranged from 1 = "totally agree" to 4 = "totally disagree". "After my work, I now need more time to relax than in the past to become fit again" was one item measuring exhaustion. The index included both positively and negatively worded items. The positive and negative items were presented in random order, and the negatively worded items were reversed.
Role Conflict
The three items measuring role conflict were derived from the General Nordic Questionnaire for Psychological and Social Factors at Work (QPS Nordic) [45] . The role conflict questions consisted of items about conflicts between demands and resources, conflicting requests, and conflicts between the subject's expectations and external demands [31] . For example, "Do you receive incompatible requests from two or more people?" was measured from 1 = "very seldom or never" to 5 = "very often or always". The alpha of this scale (α = 0.68) corresponded to the validation data on QPS Nordic [46] .
Work-Family Conflict
Three items such as "When I get home from work I am often too frazzled to participate in family activities/responsibilities" measured work-family conflict [27] . The participants were asked to provide their responses from 1 = "totally agree" to 4 = "totally disagree". The items were reversed for the current study purpose. The alpha of this scale (α = 0.84) corresponded to a validation study [27] .
Control over Work Pace
The items for the variable "control over work pace" were derived from QPS Nordic [45] . Control over work pace consisted of four items (α = 0.83), and the response ranged from "very seldom or never" (1) to "very often or always" (5). The items are about setting work pace, deciding the length and time of breaks, and setting working hours (flexitime) [31] . The alpha of the scale corresponded to the validation data on QPS Nordic [46] .
Social Support
Social support was measured by the item "How much can people as listed below be relied upon for support when things get tough at work?" [47] [48]. The item was rated with references to the immediate supervisor and the physicians' colleagues (in their work unit), respectively. Responses were on a five-point scale ranging from "not at all" (1) to "very much" (5) . A high score for each item of support indicated high levels of support.
Analysis
A confirmatory factor analysis (CFA) using IBM SPSS AMOS version 22 evaluated the outcome data. We performed structural equation modeling (SEM) to test our hypothesized model (Figure 1 ) based on criteria including: 1) root-mean-square error of approximation (RMSEA) of 0.06 or less indicating good fit; 2) a comparative fit index (CFI) equal to or greater than 0.95; and 3) standardized root mean square residual (SRMR) of 0.08 or less [49] .
Missing value analysis was conducted with the maximum likelihood (ML) estimation in IBM SPSS Statistics version 22. We investigated modification indices of the measurement model and co-varied some of the error terms on a theoretical basis. A bootstrapping procedure with bias-corrected intervals was conducted to test the indirect effects. This used 1000 bootstraps and a 95% confidence interval. The assumptions for performing SEM in AMOS were satisfactory. A curve estimation for all the relationships in the model showed that they were sufficiently linear. The assumption of no multicollinearity was confirmed. Table 1 shows details of the constructs and associated items. The model fits for the confirmatory factor analyses (measurement model) are reported as a note in Table 1 . Physicians scored a mean of 3.09 on the question "Have you gone to work with an illness in a situation where you would have recommended a patient to stay home?". Information on the descriptive statistics, correlation, and squared correlations (R 2 ) between the variables is presented in Table 2 .
Results
Descriptive Statistics
The Measurement Model
The measurement model ( Table 1 ) demonstrated a good fit to the data: χ 2 (114) = 231.16, p < 0.001, a goodness-of-fit index (GFI) of 0.956, a CFI of 0.963, a Tucker-Lewis Index (TLI) of 0.951, an SRMR of 0.043, and an RMSEA of 0.043 [49] [50] . As shown in Table 1 , the Cronbach's alpha and composite reliability coefficients (CR) of the multiple-item measures displayed good internal consistency. Further support for convergent validity as well as discriminant validity was indicated by composite reliability coefficients greater than the recommended 0.7 and average variance extracted (AVE) estimates meeting the critical value of 0.5 [50] . For one measure, the alpha was a little below the commonly accepted threshold of 0.70. However, this is considered acceptable for measures that have a small number of items [51] . Two variables had AVE values below the critical value of 0.5, indicating some validity concerns.
Results of the Testing of Hypotheses
Hypothesis 1 that exhaustion was positively related to presenteeism was confirmed (β = 0.36, p < 0.001). Pearson correlational analysis confirmed Hypothesis 2, indicating a positive relationship between job demands and exhaustion, and job demands and presenteeism. Of the job demands, work-family conflict demonstrated strongest relationship with both presenteeism (r = 0.28, p < 0.01) and exhaustion (r = 0.55, p < 0.01) (see Table 2 ).
The results of the SEM analysis indicated a mediation effect from work-family conflict through exhaustion (β = 0.22, p < 0.01) on presenteeism (see Figure 1) . The results showed that an increase in work-family conflict by one SD increased presenteeism by 0.22 SD mediated by exhaustion. There was also an effect of role conflict on presenteeism mediated by exhaustion (β = 0.08, p < 0.01). Hypothesis 3 was supported. We examined the indirect effects based on bootstrapped confidence intervals to test the mediation hypotheses. The indirect effects were confirmed at the 95% level of significance. There was a negative correlation between presenteeism and work pace (r = −0.25, p < 0.01), presenteeism and social support from leader (r = −0.14, p < 0.01), and presenteeism and social support from colleagues (r = −0.14, p < 0.01). In the SEM analysis where we controlled for job resources there was no direct association between the job resources and presenteeism (see Figure 1) . In addition, control over work pace had a negative indirect effect on presenteeism; however, this was not hypothesized (β = −0.08, p < 0.01). Hypothesis 4 that job resources were negatively related to presenteeism was partly confirmed.
The health impairment process of presenteeism was confirmed, and the hypothesized model had a good fit to the data (χ 2 (116) = 231.23, p < 0.001, GFI = 0.956, CFI = 0.964, SRMR = 0.043, TLI = 0.953, and RMSEA = 0.043). The results confirmed direct effects between exhaustion and presenteeism. In addition to mediating effects of variables in the model (Figure 1) , the explained variance of presenteeism was 17% ( Table 2 ).
Discussion
The results of this study confirmed a positive relationship between presenteeism and exhaustion, and that exhaustion mediates the relationship between job demands and presenteeism. The results support the occurrence of a health impairment process and contribute to the existing literature by simultaneously looking at different kinds of job demands in relation to presenteeism and how this relationship is mediated by exhaustion. We found that job demands can have an indirect association with presenteeism. This indicates that a mere focus on a reduction of either job demands or exhaustion can be inadequate in the reduction of presenteeism. It is important to focus on both factors simultaneously to reduce presenteeism [9] [21] [40] . The study also highlights the importance of the JD-R model as a framework of occupational stress for understanding the process of presenteeism.
The JD-R model suggests that job demands make people exhausted and burned out, and that it is important to gain resources in demanding jobs [17] [18] . The findings of this study confirm the relation between job demands and exhaustion, and contribute to the JD-R literature by applying presenteeism as a job performance variable. Although limited by the cross-sectional design, the current results are in concordance with the existing literature that suggests a reciprocal relationship between exhaustion and presenteeism [8] [9] [21] . However, there is a need for more longitudinal studies examining this specific causal relationship.
The current results indicate an indirect effect of work-family conflict on presenteeism. This highlights how relational demands can contribute to presenteeism among professionals. Relational demands such as work-family conflict differ from other demands because they involve people and relationships within professionals' private sphere that can influence presenteeism [11] . The results show that hospital physicians are more likely to attend work when ill while experiencing work-family conflicts and exhaustion. Findings indicate that to prevent presenteeism it is important to reduce relational demands. This is particularly important when workers manifest symptoms of exhaustion. The significance of relational demands highlights the importance of extending the scope of correlates of presenteeism beyond the typical psychosocial and structural job demands in future research. The current results also show that exhaustion mediated the relationship between role conflict and presenteeism in that role conflict through high symptoms of exhaustion increased presenteeism. Experiencing conflicting demands can cause attendance pressures which in turn increase symptoms of exhaustion and presenteeism.
Contrary to our hypothesis, the current study found no support for a relationship between job resources and presenteeism. In the literature, the effects of social support on presenteeism are contradictory [38] [41]- [43] and it remains unclear when and what aspects of presenteeism are affected by social support. However, the current study examined the health impairment process of the JD-R model, suggesting that a supportive work context would decrease presenteeism. It could be beneficial to examine a motivational path between job resources and presenteeism [11] as presenteeism has been associated with resources, work engagement, and work joy [52] . An increased understanding of the complexity of presenteeism, and the association between presenteeism and job resources, may be important for preventing long-term ill-health. Future studies should investigate if the motivational path affects presenteeism and health in the long term.
Strengths and Limitations
In contrast to some studies on presenteeism the operational definition of the current study is specific and contextual. The physicians were asked to consider themselves as patients and relate to situations and conditions where they would have recommended a patient to stay home. The measure of presenteeism used in this study was defined as a period of 12 months and may be prone to recall bias. Changing the time frame of the question by asking the participants to provide their responses according to the prevalence of presenteeism at the last 3, 6, 9 and 12 months can prevent recall bias. Some scholars emphasize the development of a more detailed and objective measure of presenteeism in preference to a single item measure [9] [53] [54] . Firstly, as presenteeism is a subjective state that can be undetectable for others, studies of this phenomenon must rely on self-report, as only the individual knows if he or she attend work sickness present [30] . To prevent different definition of presenteeism it is important to define the phenomenon to participants as in the current study. Secondly, a single-item question and self-reports are shown to be a valid measure of presenteeism [55] [56] . The study confirms similar results on prevalence of presenteeism among physicians, which indicates validity of the current results for the current population of physicians [6] - [8] .
The strength of the current study is its high response rate. However, the study is cross-sectional. Longitudinal data including self-reports and objective register data are better suited to confirm causal relationships between the variables in the current model. This would also enable a model that can identify a possible reciprocal relationship between exhaustion and presenteeism. In addition, the antecedents of presenteeism can be heterogeneous across occupations and reduce the generalizability of the current findings. However, many work environments are characterized by high and often conflicting demands, role conflicts, responsibilities, and workload. Although this study focuses on physicians in academic medicine, we believe that the findings are relevant for work environments and occupations that share the same characteristics of high demands and high presenteeism.
Practical Implications
Contrary to intentions, organizational efforts to reduce sickness absences can potentially increase attendance pressure and decrease absence legitimacy which in turn increases presenteeism [11] [38] . This can be negative from a health perspective. Therefore, presenteeism needs to be monitored in addition to sickness absenteeism to capture the complete picture of employees' health status. Emphasizing the assumptions of the JD-R theory could aid leaders, managers, and employees in understanding more about the mechanisms of presenteeism and becoming more skilled in assisting employees to make the right balance between work commitment and concern for their own health. Additional mediation studies are needed to learn more about the health impairment process behind presenteeism. Interactions between job demands and job resources may also be prominent in research on presenteeism in both cross-sectional and longitudinal studies. Research on presenteeism should also include the beneficial aspects of presenteeism [11] [57] . In some situations, it is favorable to attend work when sick rather than be absent. However, this depends on how the workplace, the individual, and the organization make attendance possible in the light of health circumstances [36] . These questions need to be addressed in future studies.
Conclusion
A significant contribution of this study is its demonstration that the relationship between job demands and presenteeism is mediated by a health variable. The significance of relational demands highlights the importance of extending the scope of correlates of presenteeism beyond the typical job demands in future research. Job demands, exhaustion, and job resources explained 17% of the variance of presenteeism and supported the importance of looking at work characteristics mediated through exhaustion. The current study tested these assumptions in terms of the health impairment process. However, it is important to explore these relationships through a motivational path that emphasizes that presenteeism can have positive antecedents and effects on health and well-being.
